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DETAILED ACTION 

1 . This office action is in response applicant's appeal brief filed June 30, 2010 in 
application 10/737,374. 

2. Claims 1-9 and 38-41 are presented for examination. Claims 10-37 are previously 
cancelled. 



Response to Arguments 

3. Applicant's arguments with respect to claims 1-9 and 38-41 have been considered but are 
moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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4. Claims 1-8 and 39-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Viswanatham et al. (US 7,165,186) in further view of Traversat et al. (6,941,410) in further view 
of Kano et al. (US 7,222,194). 

In regard to claim 1, Viswanatham et al. teaches a system for storing checkpoint data 
comprising: 

a persistent memory unit (backup store may be located on a separate computer from 
nodes 120A-B, fig. 1, col. 3 lines 53-56) coupled to the network interface (network may be a 
LAN, WAN, the internet or other types, col. 2 lines 63-67), wherein: 

the persistent memory unit (backup store, Jig. 1, 150) is configured to receive the 
checkpoint data into a region of the persistent memory (persistent store maybe able to store the 
current state of various active components, col. 3 lines 38-42) via a remote memory write 
command (execution of active component operate checkpoint mechanism to take checkpoint and 
store to persistent store, col. 4 lines 5-10) from a primary process (active application, col. 3 lines 
20-28) through the network interface unit (network may be a LAN, WAN, the internet or other 
types, col. 2 lines 63-67) and provide access to the checkpoint data in the region via a remote 
read command (if server 130C fails sever 130B may be able to retrieved the saved state of 
component 144B, col. 4 lines 10-16) from a backup process (backup application, col. 3 lines 20- 
28) through the network interface (network may be a LAN, WAN, the internet or other types, col. 
2 lines 63-67); and 
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backup process provides recovery capability in the event of a failure of the primary 
process (in the event of a server failure, the data objects may be retrieved by fail-over 
components on another server, col. 1 lines 35-41). 

Viswanatham et al. does not explicitly teach a persistent memory unit configured 
to receive or access data via a remote direct memory write/read. 

Traversat et al. teach of a virtual heap for a virtual machine by implementing a 
virtual heap maintained on non-volatile memory storage external to the device running 
the virtual machine (abstract) and the virtual persistent heap enable the migration of the 
virtual machine computation states and thus the migration of executing processes from 
one machine to another (abstract, fig. 5a) implementing a paging-based approach which 
may enable page protection mechanisms and support for DMA and block I/O devices 
(col. 19 lines 23-31). 

It would have been obvious to modify the system of Viswanatham et al. by adding 
Traversat et al. virtual heap. A person of ordinary skill in the art at the time of 
applicant's invention would have been motivated to make the modification because it 
would further teach the uses of the data in the persistent memory enable the check- 
pointing of the state of the computation of a virtual machine including processes 
executing within the virtual machine to a persistent storage (abstract). 

Viswanatham et al. and Traversat et al. does not explicitly teach a network 
interface to an external network; and a persistent memory unit wherein the memory write 
command is preceded by a create request for the region and the read command is 
preceded by an open request for the region. 
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Kano et al. teach of a backup system constituted of a network attached storage 
(NAS) (col. 3 lines 7-15) wherein the NAS constituted of a network interface for 
connection to LAN (fig. 1, 110) wherein when a file access is for data write the NAS 
assigns a new data block for storing data (col. 10 lines 7-26) and when reception of an 
open command the backup server issues a file open request to the NAS (col. 9 lines 63- 
67). 

It would have been obvious to modify the system of Viswanatham et al. and 
Traversat et al. by adding Kano et al. backup system. A person of ordinary skill in the 
art at the time of applicant's invention would have been motivated to make the 
modification because it would clearly show a connection of network such as a LAN 
through a network interface (fig. 1, 110) and further clearly describes method of file 
accesses (col. 9 lines 43-67 and col. 10 lines 1-34). 

In regard to claim 2, Viswanatham et al. does not explicitly teach the system of Claim 1, 
further comprising: a persistent memory manager configured to program the network interface 
with information used by the network interface to perform virtual-to-physical address translation. 

Traversat et al. teach the virtual heap with a page table and offset based address 
translation may be used to convert virtual heap references into in-memory heap 
references (col. 19 lines 23-31). 

Refer to claim 1 for motivational statement. 
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In regard to claim 3, Viswanatham et al. teach the system of Claim 1, wherein the 
persistent memory unit is configured to provide remote memory read to the checkpoint data to 
another processor, and the backup process is executed by the other processor (if server 130C fails 
sever 130B may be able to retrieved the saved state of component 144B, col. 4 lines 10-16). 

Viswanatham et al. does not explicitly teach the system wherein the persistent 
memory unit provides data through a remote direct memory read. 

Traversat et al. also provide paging-based approach which may enable page 
protection mechanisms and support for DMA and block I/O devices (col. 19 lines 23-31). 
Refer to claim 1 for motivational statement. 

In regard to claim 4, Viswanatham et al. teach the system of Claim 1, wherein the 
persistent memory unit provides the checkpoint data through remote memory reads by the 
backup process after the primary process fails (in the event of a server failure, the data objects 
may be retrieved by fail-over components on another server, col. 1 lines 35-41). 

Viswanatham et al. does not explicitly teach the system wherein the persistent 
memory unit provides data through a remote direct memory read. 

Traversat et al. also provide paging-based approach which may enable page 
protection mechanisms and support for DMA and block I/O devices (col. 19 lines 23-31). 
Refer to claim 1 for motivational statement. 
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In regard to claim 5, Viswanatham et al. does not explicitly teach the system of Claim 1, 
wherein the persistent memory unit is configured to store multiple sets of checkpoint data 
through remote direct memory writes sent from the processor at successive time intervals. 

Traversat et al. teach of a checkpoint be induced after a maximum elapsed time 
{col. 24 lines 42-47). Also, Traversat et al. provide paging-based approach which may 
enable page protection mechanisms and support for DMA and block I/O devices (col. 19 
lines 23-31). 

Refer to claim 1 for motivational statement. 

In regard to claim 6, Viswanatham et al. does not explicitly teach the system of Claim 5, 
wherein the persistent memory unit provides the multiple sets of checkpoint data through remote 
direct memory reads upon request by the backup process at one time. 

Traversat et al. teach of migrating a virtual persistent heap from one machine to 
another (abstract). Also, Traversat et al. provide paging-based approach which may 
enable page protection mechanisms and support for DMA and block I/O devices (col. 19 
lines 23-31). 

Refer to claim 1 for motivational statement. 

In regard to claim 7, Viswanatham et al. teach the system of Claim 1, wherein the 
primary process provides the checkpoint data to the persistent memory unit independently from 
the backup process (persistent store maybe able to store the current state of various active 
components, col. 3 lines 38-42). 
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In regard to claim 8, Viswanatham et al. teach the system of Claim 1, wherein the 
persistent memory unit is configured as part of a memory access-enabled system area network 
{network may be a LAN, WAN, the internet or other types, col. 2 lines 63-67). 

Viswanatham et al. does not explicitly a remote direct memory access. 
Traversat et al. also provide paging-based approach which may enable page 
protection mechanisms and support for DMA and block I/O devices (col. 19 lines 23-31). 
Refer to claim 1 for motivational statement. 

In regard to claim 39, Viswanatham et al. does not explicitly teach the system of Claim 1, 
the persistent memory unit configured to provide access to the checkpoint data in another region 
via a remote memory read command from the backup process (sever 130B may be able to 
retrieved the saved state of component 144B, col. 4 lines 10-16) through the network interface 
(network may be a LAN, WAN, the internet or other types, col. 2 lines 63-67). 

Viswanatham et al. does not explicitly a remote direct memory access. 
Traversat et al. also provide paging-based approach which may enable page 
protection mechanisms and support for DMA and block I/O devices (col. 19 lines 23-31). 
Refer to claim 1 for motivational statement. 

Viswanatham et al. and Traversat et al. does not explicitly teach the persistent 
memory unit wherein the read command is preceded by an open request for the another 
region. 
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Kano et al. teach of a file access is for data write the NAS assigns a new data 
block for storing data (col. 10 lines 7-26) and when reception of an open command the 
backup server issues a file open request to the NAS (col. 9 lines 63-67). 

Refer to claim 1 for motivational statement. 



In regard to claim 40, Viswanatham et al. does not explicitly teach the method of Claim 
1, wherein the checkpoint data received by the persistent memory unit overwrites a current set of 
the checkpoint data. 

Traversat et al. teach of persistent store space may include an entire copy of the 
virtual heap for one or more other applications (col. 10 lines 23-34). 
Refer to claim 1 for motivational statement. 



In regard to claim 41, Viswanatham et al. does not explicitly teach the method of Claim 
1 , wherein the checkpoint data received by the persistent memory unit is appended to a previous 
set of the checkpoint data. 

Traversat et al. teach of persistent store space may include one or more versions 
of copies of virtual heap or checkpointed states (col. 10 lines 23-34). 
Refer to claim 1 for motivational statement. 
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5. Claims 9 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Viswanatham et al. (US 7,165,186) in further view of Traversat et al. (6,941,410) in further view 
of Kano et al. (US 7,222,194) in further view of DeKoning (US 6,691,245). 



In regard to claim 9, Viswanatham et al does not explicitly teach the system of Claim 1 , 
wherein the persistent memory unit is configured with translation tables. 

Traversat et al. teach the virtual heap with a page table and offset based address 
translation may be used to convert virtual heap references into in-memory heap 
references {col. 19 lines 23-31). 

Refer to claim 1 for motivational statement. 

Viswanatham et al., Traversat et al., and Kano et al. does not explicitly teach the 
system of Claim 1, wherein the persistent memory unit is configured with address 
protection to authenticate requests from remote processors, and to provide access 
information to authenticated remote processors. 

DeKoning teach of a remote storage device which is initially fully mirrored from 
the local storage device before operations can start using the local host device (col. 7 
lines 58-65). 

It would have been obvious to modify the system of Viswanatham et al. and 
Traversat et al. and Kano et al. by adding DeKoning host-initiated and fail-over. A 
person of ordinary skill in the art at the time of applicant's invention would have been 
motivated to make the modification because it would provide the second host device 
upon failure of the first host device to initiate a switch or fail-over and server as the 



Application/Control Number: 10/737,374 
Art Unit: 2114 



Page 1 1 



primary on behalf of the client devices {abstract). 



In regard to claim 38, Viswanatham et al., Traversat et al., and Kano et al. does not 
explicitly teach the system of Claim 1, wherein the persistent memory unit is further configured 
to store meta-data regarding the contents and layout of memory regions within the persistent 
memory unit and to keep the meta-data consistent with the checkpoint data stored on the 
persistent memory unit. 

DeKoning teach of a primary storage device stores data received from the host 
device responds to the storage access request and at a synchronize checkpoints forward 
the data and the synchronization checkpoint to the secondary storage {col. 4 lines 1-8). 
Refer to claim 9 for motivational statement. 



Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. See PTO 892. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Loan Truong whose telephone number is (571) 272-2572. The 
examiner can normally be reached on M-F from 10am-6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Scott Baderman can be reached on (571) 272-3644. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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